Objective. To test a new survey instrument and determine the acceptance and potential barriers of cervicovaginal selfsampling for high-risk human papillomavirus in rural Chinese women.
T he incidence of cervical cancer varies widely among and within regions throughout the world [1, 2] . This is attributable in large part to the variable access to cytologic screening programs to detect and treat preinvasive disease of the cervix [3] . For example, although the age-adjusted mortality rate from cervical cancer in The People's Republic of China (4.29/100,000) is slightly greater than that of the United States [4] , rates in rural provinces such as Shanxi Province where screening is rarely performed are much higher (52/100,000) [5, 6] . Traditional cytologic screening using the Pap smear is complex and expensive. Less expensive methods that do not require as great a health care infrastructure such as self-sampling for high-risk types of human papillomavirus (HPV) [7] have been proposed. HPV is recognized as the principal cause of cervical cancer and its precursors.
The Shanxi Province Cervical Cancer Screening Study (SPOCCS) was designed to determine the sensitivity and specificity (critical in low-resource settings) of six screening technologies to develop low-cost screening for rural China [8] . SPOCCS II conducted further screening investigations as well as continuing work in HPV self-sampling. [7, [9] [10] [11] [12] The study team determined that a specialized measure of patients' acceptance specific to cervicovaginal self-sampling was required due to the invasive and personal nature of the test. It is hypothesized that women will have various barriers preventing them from feeling comfortable performing the test. Examples of perceived barriers include their husbands' disapproval, cultural practices, and general feelings of personal discomfort when touching themselves.
Measures of patient acceptance of medical procedures have been developed and tested in the past [13] [14] [15] ; however, a specific measure for cervicovaginal selfsampling has only recently been studied [16] .
This study has three objectives:
• Test a newly developed measure for patient acceptance of cervicovaginal self-sampling (self-sampling for HPV).
• Determine barriers associated with HPV selfsampling.
• Establish the level of acceptance for the self-sampling procedure within a group of unscreened rural Chinese women.
The hope is that through this research, self-sampling technology can be applied in a culturally sensitive and educationally appropriate manner.
MATERIALS AND METHODS
The human subject review boards of both the Cleveland Clinic Foundation and the Cancer Institute/Hospital of the Chinese Academy of Medical Sciences in Beijing approved the study. Development of the measure was aided by the pilot phase of SPOCCS II where 215 women were surveyed. This pilot tested the survey and the feasibility of the SPOCCS II protocol. The initial measure was created and then translated into Chinese by Y.H. Shen, one of the co-authors, to pilot the questionnaire.
The results of the survey pilot were then combined with the results from a focus group to develop the final survey instrument. The focus group was comprised of eight women receiving treatment at the Cancer Institute/Hospital, Chinese Academy of Medical Sciences, Beijing, China. The primary duties of the focus group were to review the survey for the completeness of answer choices and for comprehension of the questions themselves. Y.H. Shen moderated the group. Demographic data were collected as a component of SPOCCS II, not as part of this survey. Utilizing the same patient identification number for all aspects of the study enabled study personnel to match demographic data with the survey results.
Women aged 35 to 50 years of age were recruited from Yangcheng County and Xiangyuan County, Shanxi Province, The People's Republic of China for enrollment in the SPOCCS II protocol. Eligible subjects must have had a uterine cervix and may not have been screened for cervical neoplasia in the past 10 years. Informed consent was obtained from interested and eligible women in conjunction with consent for SPOCCS II. As part of the SPOCCS II protocol study participants were asked to complete a self-sample for HPV using a small cervical sampling brush (Digene Corp., Gaithersburg, MD) and a specific technique developed for SPOCCS II [8] . Figure 1 contains the directions for the self-test. The instructions for performing the self-test were given verbally to groups of women immediately preceding their performing the test. The women preformed the test and were observed for what types of difficulties they had following the procedure.
As women left the clinic approximately 16% were systematically selected to complete the self-sampling survey. Women whose last digit of their ID number ended in a two or an eight in Xiangyuan County and a one or a six in Yangcheng County were chosen for an interview. ID numbers were assigned sequentially as the women came to the clinic to be screened. All women who were asked to complete the survey did so. The interviewers were trained by two of the co-authors, Y.H. Shen and Donna Fife. They made sure the interviewers understood the meaning of the questions, the correct way to ask each question, and how to accurately explain the questions.
The survey consisted of 13 questions split into two types. One type explored issues surrounding the selfsample, whereas the other measured knowledge about HPV and cervical cancer.
Reliability data were also gathered on a sample of 23 women at two time points separated by 2 weeks. At each time point, the women were given instructions for the self-test, performed the self-test, and answered the same survey questions. At each time point, two independent raters simultaneously coded the women's responses.
Analysis
All analyses were conducted using the Statistical Package for the Social Sciences (SPSS, Inc., Chicago, IL). Interrater reliability was assessed both with a measure of association, Cohen's kappa, and a measure of agreement, total percent agreement. This dual method was employed since kappa is influenced by prevalence and total percent agreement is influenced by chance agreements. By examining both indicators a more complete assessment of rater consistency may be obtained. In addition, these methods were used at both time points to determine if interrater reliability would improve as raters became more proficient at scoring the surveys. Testretest reliability was assessed in a similar fashion using the scores of one of the raters; Cohen's kappa and total percent agreement were computed. Descriptive information, including frequencies and measures of central tendency, when applicable, were computed for all survey variables and for variables related to the women's background. 2 tests were used to examine associations between levels of comfort performing the self-test and those demographic variables, which had adequate variation, including age and education level. Table 1 , the 1,560 surveyed women ranged in age from 32 to 51 years, with a median age of 40.8 years (SD = 4.31 years). Ninety-nine percent of the women were married, and 79.6% had completed 9 years of school. One quarter of the surveyed women were high-risk HPV positive. These demographics were comparable to those found in the total SPOCCS II population.
RESULTS

As described in
Overall the self-sampling device was well accepted by these women, and none of the women refused to selfsample. In 12.5% of the women pain and bleeding after doing self-sampling was reported. A smaller percentage (2.4%) than originally expected reported feeling uncomfortable touching their genitals. Additionally, there does not seem to be any evidence to suggest that their husbands would reject them performing this test. The number one reason cited for women not doing the test is thinking they are not ill (42%; 95% CI = ± 0.375).
Frequencies showed when surveyed, both the average and the mode number of steps recalled by the women were 5 (of 7 steps) of the self-sampling procedure. Table  2 shows the percentages of women by the number of steps remembered. Eighty-five and eight tenths percent of the women recalled at least five steps. Thirty-five percent recalled at least six steps and 12.8% recalled seven steps. The three steps that were missed with the greatest frequency were: continue to insert until resistance, 76%; point the tip toward lower back, hold the brush steady and straight, insert into vagina, 43.5%; and open the outside of your vagina and insert the brush, 31.5%. Although this may look discouraging all the women clearly inserted the brush.
As previously mentioned, a goal of this study was to test this newly developed measure. Although the survey only had 13 actual questions, each question had many parts for a total of 67 study variables. As it would be difficult to list reliability data for each individual item, Table 3 summarizes the reliability data.
Interrater reliability testing showed that the raters improved over time. Each kappa increased at time two. Looking at the interrater reliability we were able to determine that mutual exclusivity was not achieved in two of the answer choices resulting in problems with coding (steps two and three both say insert the brush). Negative kappas were found for these questions. Because we know that the women inserted the brush we are confident that this coding error can account for the percentages of women recorded as forgetting these steps. Therefore, the result of recalling on average 5 of 7 steps may not be completely accurate, but the ambiguity is easily corrected by achieving mutual exclusivity within the answer choices. Table 4 lists other survey-measured factors that were associated with self-sampling. Included are women's experiences with the procedure, barriers to the test, and indicators of acceptance.
Difficulties arose when the women attempted the self-sample. These women had trouble understanding the directions for performing the self-sample. When the women were asked what would make understanding the directions easier, 95% said that a more graphic explanation would have helped. The level of education and technologic exposure were far less than anticipated, leaving the women unable to safely and independently collect the sample. Problems included contamination of the sampling brush, difficulty locating their vagina, spillage of the transport medium, and trouble distinguishing between the top and the bottom of the transport container. The study staff observed these difficulties during the self-collection process and took steps to insure the women's safety.
Forty-two percent responded saying most women would not perform the test unless they felt ill. Seventeen percent said the test was embarrassing. Eighty-seven percent had heard of cervical cancer, of these, 92% were afraid of getting cervical cancer, 16.7% were worried about having HPV, and 85% did not know why testing for HPV was important. Ninety-one percent said they would prefer to perform the test at a clinic versus their home. Presenting reasons for this desire were imbedded in the women's comfort level with the test. Finally, some demographic group comparisons were conducted on women's comfort level with self-sampling. Table 5 lists the comparisons that were possible given the lack of demographic variability in these data. Approximately half of all women reported being "comfortable" or "very comfortable" performing the selfsampling. There were no differences in comfort among older versus younger women. There were, however, significant differences based on education. An examination of the frequencies seems to indicate that women with more education were more likely to be comfortable performing the test.
DISCUSSION
For women who live in areas where medical contact and funding is limited one of the hopes is that selfsampling for the high-risk subtypes of HPV infection can aid health workers in the identification of women who are at high risk for cervical cancer. HPV has been identified in virtually 100% of cervix cancers worldwide [17] . With HPV being a primary cause of cervical cancer, it follows that if you can identify women with highrisk HPV it should be possible to prevent most cervical cancer from developing.
The survey used in this study was developed in response to questions raised by the SPOCCS II protocol; this was the first time the survey was used in a clinical trial. In addition to examining the acceptance and potential barriers of cervicovaginal sampling, the study team wanted to test this newly developed survey instrument. As we expanded our studies into diverse cultures we began to question whether acceptance of selfsampling in one culture could determine acceptance in another and if the barriers to uptake of self-sampling would differ based on cultural values, norms, or religious beliefs. This survey instrument was developed to aid in this assessment. In an attempt to aid in the validation of the measure, general rules of survey development were followed [18], a focus group was employed, and the measure was plot tested before use in the full study.
Initial evaluations from the pilot study showed the directions for performing the self-sample had been administered to the women using a variety of methods. These methods ranged from someone reading the directions to the women to the women reading the directions for themselves and then having someone explain them. Even though the directions seemed to be thoroughly explained and 98.6% of the women surveyed reported understanding the directions, none of these women could describe the entire procedure back to the interviewer, thus implicating a problem in the directions themselves, the way they were explained, or how the women interpreted the request for restatement of the procedure. The ability to restate or recall directions is important when trying to assess the depth to which directions are understood. The interviewers spoke the same dialect as the women and were trained on how to administer the questionnaire and explain the questions while retaining the intended meaning.
A focus group of women similar to those surveyed in the pilot study was formed to aid further development of the survey before SPOCCS II. Focus groups have been shown to be an effective tool for data collection within Chinese populations [19] . However, translation has been problematic when Chinese focus groups have been used. To minimize this, the moderator was Chinese and spoke the same dialect as the women in the group. She was then able to translate the data, while maintaining the integrity and accurateness of its content. The women in the focus group reported having concerns about cervical cancer but not knowing enough about the disease to understand why screening was important. They were helpful in identifying barriers to self-sample performance.
Focus groups provide critical information for the development of survey instruments. These groups can offer valuable insight into cultural differences and the religious and ethnic barriers they face. Our focus group also revealed it is equally important not to assume the barriers. Some of the things we assumed would be issues for the women in China were not. For example, they did not seem uncomfortable touching their genitals, and on the converse we knew the education level was low but we did not expect the absolute lack of anatomical awareness we found. The women in the focus group also played an integral role in the translation process. A trained and trusted medical persons presence was necessary for the women to feel comfortable enough to perform the test. Additionally, the local health care nurse or barefoot doctor was needed to prevent injury. There were women who attempted to insert the selfsample brush into their urethra and anus. Implementing a self-sampling screening program while useful in a medically remote population like the rural villages in China must be accompanied by an extensive educational effort. For these women in China their low level of education and poor understanding of their own bodies and lack of technological exposure presented major hurdles for this research, while demonstrating that medical interventions must be accompanied by education. Even though there have been great advances in education in China recently, these older women received very inferior education, if any. Any educational program will have to address the lack of anatomical knowledge and the gaps between what these women's knowledge is and what they must know to take advantage of technology that could help reduce their rates of cervical cancer. Even some very basic things like plastic bottles and screw on tops need to be introduced. These items that we encounter every day are completely foreign to these women. Another barrier to educational success is the fact that these women live at a basic subsistence level leaving little room for thoughts on health maintenance. Obviously the great limiting factor in any health education program is the willingness of the participants. These women expressed an interest in gaining additional information about their health and their bodies. It is also the case that the Chinese health system is optimal for the type of village-specific education that these women need. The local doctors within each village are trusted by the women and could help to construct programs that would fit into their lives and address their concerns. In addition to the central importance of education we also believe that an improved self-sampling device may prove to be safer, more effective, and more intuitive in its use, than the brush used in this study.
The test re-test procedure placed this measure under further scrutiny. Through this process two flaws in the design were found. A new question following question 7 will be added to future versions. Question 8 will now read, "If your choice was to perform the test at home or not at all which would you choose?" This issue was not resolved within this cohort of women. They told us performing the test at the clinic is preferable but clinics are scarce in many low-resource settings, therefore it is important to know if going to the clinic were not an option would they perform the test. A lack of mutual exclusivity within the answer choices for the original question 8 was also discovered through the test re-test process. Answer choice b and c both contain the phrase "insert the brush". Coding of this question was inconsistent between the two raters we used for the test re-test. In future versions each step will be separate and counted by itself.
Although scientifically the premise is good that selfsampling technology could have a major impact on the incidence of cervical cancer, barriers exist that may prevent women from feeling comfortable enough to use the test. The women in our study clearly felt other women would not perform the test unless they felt ill, and although the women we sampled expressed a fear of getting cervical cancer they did not understand that this test would help prevent them from getting the disease. If women for whatever reason will not or cannot perform the self-sample the fact that it could save lives by triaging care becomes irrelevant.
Studies have assessed the acceptance of home screening for chlamydial genital infection. The women screened were in London. They were sent sampling kits in the mail and were asked to perform a vulvar swab. Unlike the HPV self-test no insertion of the swab into the vagina was necessary. The response rate for the women asked to perform vulvar swabs was 31%. Some women commented on their uncertainty that they performed the test correctly, and one woman commented on the fact that taking the test was "quite personal" [20] . Women in northeast Thailand were asked to use a self-scraping devise to test themselves for cervical cancer. Their acceptance of the procedure was evaluated by a questionnaire. Most of the women were not convinced that the devise they used was safe or accurate. Half the women said that they would rather have a doctor perform the test and would not recommend it to a friend or neighbor. These women have more medical exposure than the population in rural China and they still had worries about the safety of the devise [21] .
Because little is known about the reaction of women in rural settings to self-sampling and especially the acceptance of self-sampling for HPV, this measure has been developed. Self-sampling technology can save lives if women use the test. It will be necessary to mount educational campaigns in areas where self-sampling for HPV could potentially be used for primary screening. In China since the work units are so organized it would behoove anyone to use the local health care worker in each village to help initiate sampling among the village women. We feel that this person would be able to ease the discomfort these women expressed and may help create the possibility for home self-sampling. Low levels of education have been found as a barrier for other screening procedures such as self-breast examination [22] . However, by utilizing the resources at hand it may be possible to lessen its effect. Information gathered on the acceptance of and barriers to the performance of the self-sampling will be invaluable in exploring the feasibility of implementing a self-sampling screening program to detect high-risk HPV or other yet to be tested biomarkers.
